Advances in chemotherapy and molecular targeting therapy have significantly improved the overall survival of colorectal cancer patients with distant metastasis. Our therapeutic strategy for colorectal cancer patients with distant metastasis is to perform surgery for the primary lesion for preventing bowel obstruction and tumor hemorrhage, followed by intensive chemotherapy. From 2008 to June, 31 colorectal cancer cases were retrospectively analyzed. Initially, the primary lesion was surgically resected. Subsequently, the mFOLFOX6 plus bevacizumab regimen was initiated. The response rate was 48%, and the disease control rate was 79%. After a median follow-up of 15.4-month, the median overall survival (OS) was 23.9 months. Therapy was not stopped in any patients because of hemorrhage or bowel obstruction. The reduction rate of the serum carcinoembryonic antigen (CEA) level correlated with the objective response. Patients who had at least a reduction in the serum CEA level seemed to have a longer OS than those who had no reduction (median OS: 23.9 vs 15.3 months, p = 0.015). The results showed that our strategy of combining primary surgery with chemotherapy is safe and effective. Furthermore, serum CEA level reduction seems to be a good prognostic predictor for colorectal cancer patients for whom this strategy is used.
Introduction
Advances in chemotherapy and molecular targeting therapy have significantly improved the overall survival (OS) of colorectal cancer patients with distant metastasis [1] [2] [3] . Cytoreductive surgery followed by intensive multimodality therapy has been gaining acceptance in selected patients [4] . Our therapeutic strategy for colorectal cancer patients with distant metastasis is to perform surgery for the primary lesion to prevent bowel obstruction and tumor hemorrhage, followed by intensive chemotherapy. However, the efficacy of the therapy varies widely in each case. Thus, it is worth investigating what factors can predict the efficacy of chemotherapy at an early stage of therapy. Many biomarkers have been reported to predict the efficacy of chemotherapy and molecular targeting therapy, including the KRAS gene mutation [5] , expression of the epidermal growth factor receptor (EGFR) protein, and microsatellite instability (MSI) testing [6] [7] . More easily, it was reported that the values of serum tumor markers well reflected the total volume of the targeted tumors [8] . If validated, early changes in tumor markers may be used as a guide for on-treatment decisions, such as continuation or discontinuation of therapy. Here, we report the outcomes of our retrospective analysis for a colorectal cancer cohort of 31 patients upon whom this strategy was used, and the usefulness of the carcinoembryonic antigen (CEA) ratio to predict the effect of continuous therapy.
Patients and Methods
Consecutive thirty-one colorectal cancer cases presenting at Dokkyo Medical 
Results
Characteristics of patients were summarized in Table 1 . Fourteen colectomies and 17 rectal resections were performed. Two patients experienced postsurgical complications. One was anastomotic leakage, and the other was necrosis of the colostomy. These patients underwent 9.5 cycles (median) of the mFOLFOX6 plus bevacizumab regimen. mFOLFOX6 was continued until disease progression, symptomatic deterioration or the occurrence of unacceptable toxicity. An objective response was documented in 29 cases, according to RECIST criteria.
The overall objective response rate (RR), complete response (CR) plus partial response (PR), was 48%, and the disease control rate (DCR) including stable disease (SD) was 79%. After a median follow-up of 15.4 months, the median OS bowel obstruction. Second-line treatments were not specified, the regimen administered after disease progression was recorded.
Serum CEA levels were recorded initially at baseline and after 3 months from the start of treatment. Serum CEA was elevated initially in 87% of these cases, whereas CA19-9 was elevated in 61% of the cases. Then we calculated CEA ratios
-CEA values at 3 months were divided by CEA values at baseline and studied the relationships with overall responses. Receiver operating characteristic (ROC) curves were used to obtain cutoff values to optimally predict the objective responses with CEA ratios (Figure 1 ). With ROC analyses, CR plus PR, or the responders, was correlated with a CEA ratio of 0.4, with a sensitivity of 75% and specificity of 100%, respectively (Figure 1(a) ). CR plus PR plus SD, or disease control, was correlated with a CEA ratio of 1.0, with a sensitivity of 83% and specificity of 81%, respectively (Figure 1 
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The patients were separated into two groups, using the CEA ratios of 0.4 and 1.0. The reduction rate of the serum CEA level was correlated with the OS. Patients who had a serum CEA ratio < 0.4 seemed to have a longer OS than those whose ratio was > 0.4 (median OS: 32.1 vs 16.0 months, p = 0.113). Furthermore, patients who had a serum CEA ratio < 1.0 had significantly longer OS than those whose ratio was > 1.0 (median OS: 23.9 vs 15.3 months, p = 0.015) ( Figure   2(b) ). These findings demonstrate a strong relationship between early change in the CEA ratio and OS in patients with metastatic CRC receiving primary surgery followed by intensive chemotherapy.
Discussion
Here, we describe the relationships between the early CEA change and the patient's OS, and the possibility of using the CEA ratio to predict the patient's prognosis. This analysis suggests a possible use for an early tumor marker change as a predictor of outcomes in this setting. Clinicians often use a reduction of CEA value as a surrogate marker for therapeutic response [9] [10]. Recently, the kinetics of serum CEA during chemotherapy has been reported to be useful in predicting the objective response. In this study, CEA slopes were calculated using multi-point value during chemotherapy, and the value would be a surrogate marker for objective response and prognosis [11] . In our study, CEA ratio was defined to calculate much easier and more convenient.
The results showed that our strategy of combining primary surgery with chemotherapy is safe and effective. Furthermore, serum CEA level reduction seems to be a good prognostic predictor for colorectal cancer patients on whom this strategy is used. These assessments can be made early in the course of treatment.
The limitation of this study is the small number of cases and conducting a single-institution analysis. Further studies are required to elucidate the impact of early tumor marker change on long-term outcome and on clinical decision making.
